Spinal metastasis of differentiated thyroid cancer can have a favorable prognosis if radical surgery is performed. We encountered a case of spinal metastasis involving three anterior vertebral bodies at the posterior element fusion level and successfully achieved adequate stability by radical surgery involving only the anterior elements. A 67-year-old woman who had numbness and muscle weakness in the lower limbs caused by metastatic spinal tumor at the posterior element fusion level of L1-L3 vertebrae was treated with radical surgery of only the anterior element to gain stability. Similar situations may occur in cases involving other malignant tumor metastases or spinal primary tumors. If such a case occurs, this method could be useful in preventing metastasis to the posterior element.
Introduction
Differentiated thyroid carcinoma rarely metastasizes to the bone, especially to the spine, but a favorable surgical outcome can be obtained by radical surgery if metastasis is only present locally [1] . However, there has been no report of spinal metastasis occurring at the level of the posterior element fusion. Therefore, if the posterior element is involved, the appropriate surgical approach is still unknown.
We encountered a case of metastatic spinal tumor of thyroid cancer involving three anterior vertebral bodies at the posterior element fusion level and successfully achieved adequate stability by radical surgery of only the anterior element. This procedure included posterior fixation, resection of anterior vertebral bodies, and anterior reconstruction.
Case Presentation
A 67-year-old woman had previously undergone posterior fixation surgery (T12, L1, and L3) for an L2 compression fracture when she was 63 years old and had no other specific medical history. She had no symptoms after the surgery until the age of 67 years but developed numbness and muscle weakness of both her lower limbs 4 months ago and visited another doctor before visiting us.
Her previous doctor suspected metastatic spinal tumor based on the initial radiography and magnetic resonance imaging (MRI). She was diagnosed with metastases of thyroid follicular carcinoma by a subsequent bone biopsy and was referred to our hospital after total thyroidectomy 2 months before she visited us for the treatment of the spinal lesion. The patient's main complaints were numbness and muscle weakness of both lower limbs. We confirmed deformation of the L2 vertebral body by the initial radiography and MRI from the previous facility revealed hyperintensity/hypointensity of the L1, L2, and L3 vertebral bodies and compression of the spinal canal by the tumor at the same level (Figures 1 and 2 ). After posterior fixation surgery, the vertebral arch (T12-L3) in a CT scan indicated a complete bone union and bridge formation ( Figure 3 ). PET/CT revealed no uptake in the posterior element, thus demonstrating no residual metastasis ( Figure 4 ). Assessment of bone density by dual energy X-ray absorptiometry (DXA) indicated osteopenia in the femoral neck ( score: −1.7). Since the primary disorder was thyroid cancer without metastases in other viscera and bones except spinal vertebral bodies and the general condition of the patient was favorable (Performance Status grade 1), we decided to perform radical surgery according to the spinal metastatic tumor scoring system (Tokuhashi score 12 points/Tomita score 3 points) [2, 3] . We performed radical surgery by posterior fixation and excision of the anterior segment of the vertebral body and reconstructed the anterior segment via the posterior-anterior approach. Successful stability was achieved by maintaining the posterior element free of tumor. The surgery was performed as follows.
Prior to surgery, a radiologist performed transcatheter arterial embolization (TAE) of the trophic artery of the affected vertebral body. At first, we performed the surgery with the patient in a prone position. After removing the posterior implant, we inserted pedicle screws into T11, T12, L4, and L5, fixed the rod, and performed posterior fusion surgery.
Subsequently, we placed the patient in right lateral decubitus position. We approached the anterior side of the vertebral body via extrapleural and extraperitoneal approach after resecting the 10th rib. We confirmed that there was no adhesion of abdominal large blood vessels and the tumor, liberated anterior aorta and inferior vena cava from the surrounding tissues, chiseled left and right pedicles, and removed L1-L3 anterior vertebral bodies, which were clumped with the tumor. Then, we set an appropriate length of both the mesh cage and autologous bone in the space after anterior element excision, inserted the screws into the T12 and L4 vertebral bodies, fastened the plate, and performed anterior fixation ( Figure 5 ).
The possibility of implant dislodgement due to osteopenia was addressed by performing short posterior fixation (2 above 2 below) and resection of the anterior affected portions of L1-L3 with the use of mesh cage and anterior plate ( Figure 6 ). The patient has been doing well for 18 months after the surgery, without implant dislodgement or local recurrence.
Discussion
In the current case, neurological symptoms occurred as the primary symptoms when metastatic spinal tumor of thyroid cancer was found at the posterior element fusion level after posterior fixation. Then we experienced a favorable course resulting in adequate stability with short posterior fixation and resection/reconstruction of anterior element after confirming no metastasis to posterior element in such case. However, we highlight the following two clinical issues in the present case.
First, we encountered metastatic spinal tumors of thyroid cancer at the posterior element fusion level after spinal fusion with neurological symptoms occurring as the primary symptoms. According to previous reports, bone metastasis is found in 2-13% of differentiated thyroid cancer cases and spinal metastasis accounted for approximately 70% of them [4] . However, since only approximately 4% of distant metastases present with primary symptoms [5] , it takes a long time to arrive at the right diagnosis and usually involves redundant medical examinations [6] . There has been a case report of spinal compression fracture presenting as the primary symptom without thyroid symptoms [6] , but there is no report of spinal metastasis to the anterior element at the posterior element fusion level. In the present case, we could not get the images from the first surgery; therefore, we are assuming that there is a possibility that the initial vertebral compression fracture could be due to spinal metastasis of thyroid cancer and neurological symptoms might have appeared after synostosis of the posterior element due to a gradual progress. Secondly, after confirming no metastasis to the posterior element, we could achieve adequate stability by the maintenance of the posterior element, short posterior fixation, and resection of the anterior element. Total en bloc spondylectomy (TES) can be an appropriate procedure in case of radical resection for spinal metastasis of thyroid cancer [7] , but there is no report describing the use of radical surgery alone for anterior resection. Generally, spinal instability can occur in TES if spinal continuity is interrupted by removal of 3 spinal vertebral bodies [8, 9] . In such a case, reconstruction of the posterior element might be considered and reports indicate that such reconstruction was accomplished with the use of titanium mesh at the level of the thoracolumbar spine in adults [10] . One of the causes of instability in TES is the loss of the posterior element; therefore, we successfully achieved spinal stability by using short posterior fixation and resection of the anterior element because no metastases were identified in the posterior element.
In conclusion, spinal metastasis would possibly occur at posterior element fusion level in thyroid cancer, but a favorable prognosis along with spinal stability through resection/reconstruction of anterior element can be achieved if there are no metastases to the posterior element. This approach can be used in cases of other malignant metastases or spinal primary tumors, but only if metastasis to the posterior element is negative. However, further long-term studies are required with a large sample population and a long-term follow-up to corroborate the efficacy of this approach. Additionally, it is also necessary to collect more cases of malignant tumors at the posterior element fusion level and characterize the disorders that can be effectively treated by this surgery.
